INTRODUCTION {#s1}
============

Sleeping is a mechanism to recover the physical functions, maintain strength and recharge human physical and emotional energies, as the most important resting method in an unconscious state from which one can be awoken by an adequate sensory stimulus[@r1]^)^. In other words, sleeping is essential for well-being, daily activities and maintenance of homeostasis[@r2]^)^. On the other hand, sleep quality deteriorates in most patients after the onset of stroke, ultimately manifesting in a number of sleeping problems, including more frequent drowsiness during the day and a general fatigue that affects their participation in rehabilitation programs and the performance of daily activities[@r3],[@r4],[@r5]^)^. In addition, it has been reported that about 30--50% of stroke patients complain of a number of pains such as shoulder pain, headache, topic pain, or central pain after the onset[@r6], [@r7]^)^. If these pains are prolonged, other pain-related symptoms such as sleeping disorder, insecurity, depression, or fear may be accompanied. Furthermore, these could cause disabilities in daily activities, decline in social activities, etc[@r8], [@r9]^)^. Generally, previous studies have mentioned a number of factors that affect daily activities of stroke patients such as the degree of brain damage, motor skill damage, time for rehabilitative therapy, level of cognitive and sensory disabilities, and depression levels, etc.[@r10]^)^ but only a few studies focus on the sleep quality, pain, and basic activities of daily living (BADL). Significantly, few studies have reported correlations among the capacities of instrumental activity of daily living (IADL), pain and sleep quality, the importance of which will relatively increase due to the characteristics of patients with chronic stroke, who spend most of their time in their local communities, including their household in the chronic phase of their disease after the initial hospitalization phase. In the preceding studies that have examined the correlation between sleep quality[@r11]^)^, sleep satisfaction, feeling of fatigue, and quality of life in 37 stroke patients, it was mentioned that sleep satisfaction relates to feeling of fatigue and quality of life and thus, it is necessary to consider the factors related to sleep for the effective rehabilitation of stroke patients. In addition, pain is a subjective feeling of the individual, which can be regarded as an emotional factor that hinders the rehabilitation of stroke patients. In other words, sleep quality and pain would be not only precedence elements for overall effective treatments and physical therapies for rehabilitation of stroke patients, but also factors to predict the success of rehabilitation. This study examines the correlation among sleep quality, pain, and capacities of IADL of outpatients with chronic stroke.

PARTICIPANTS AND METHODS {#s2}
========================

This study was conducted on 42 patients receiving outpatient care in three hospitals in South Korea after being diagnosed with hemiplegia by stroke. The sample size calculation was based on effect size 0.5, 80% power, level of significance 0.05, using G-power version 3.01. The required sample size was 29. The selection criteria of the participants were a score of 24 or above on the Korean version of Mini-Mental State Examination (MMSE-K), the absence of illnesses other than stroke, and the absence of speech disorder. All of the study participants were fully informed of the purpose of this study before submitting their voluntary consent to participate. This study complied with the ethical standards of the Declaration of Helsinki. [Table 1](#tbl_001){ref-type="table"}Table 1.General characteristic of the participantsMean ± SDFrequency (%)Age (years)65.76 ± 2.55Onset (months)25.17 ± 10.05GenderMale20 (47.61%)Female22 (52.38%)Paretic side (Right/Left)Right19 (45.23%)Left23 (54.76%)All variables are mean ± standard deviation (SD). shows the general characteristics of the participants.

The Pittsburgh Sleep Quality Index (PSQI) was used on the participants. As a self-reporting tool, the PSQI assesses seven components---namely, sleep latency, sleep duration, use of sleeping medication, habitual sleep efficiency, subject sleep quality, sleep disturbance, and daytime dysfunction---using 19 questions. Each field is measured on a scale of 0 to 3, and the total score is in the range of 0--21 with a total score of 5 or higher indicating bad sleep quality. The reliability was Cronbach's α=0.83, and the test-retest reliability was 0.85[@r12], [@r13]^)^. The Korean Instrumental Activities of Daily Living (K-IADL) was used to assess IADL. The K-IADL consists of seven components: grooming, housework, preparing meals, laundry, short-distance outings, access to transportation, shopping, managing money, using a telephone, and taking medicine. With a scale of 0 to 3, the total score ranges from 0 to 33, but 'not applicable' was added to each component in consideration of gender norms. Therefore when grading, the total scores of the components were summed up, excluding the ones checked as not applicable, and then divided by the number of the components to calculate the average. Here, a lower score indicated better capacity. In terms of the reliability of this tool, the test-retest reliability was as high as r=0.94 and Cronbach's α of 0.96[@r14]^)^. To assess the pain level, the Numeric Rating Scale (NRS) was used to express subjective and different pains comprehensibly in the form of a number in a short period of time. With a scale of 0 to 10, the NRS indicates pain level using a numeric figure: 0 means no pain, and 10 means the most severe pain. A higher score on the NRS indicates more severe pain. The NRS has been reported as having high feasibility and sensitivity for pain level assessment[@r15]^)^. SPSS Version 18.0 was used to carry out the statistical analysis for this study. The overall significance level was set to p\<0.05. Descriptive statistics and frequency analysis were applied to the general characteristics, and Pearson's correlation coefficient was applied to examine the correlations among sleep quality, pain and IADL.

RESULTS {#s3}
=======

The analysis showed the total score of the participants' capacities of IADL as 23.39 ± 6.37 on average. The average total score of sleep quality was 7.45 ± 3.85, and the average total pain score was 3.67 ± 2.88. [Table 2](#tbl_002){ref-type="table"}Table 2.The correlation between K-IADL, QOS, pain degreeK-IADL itemQOSNRSGrooming0.410\*0.391\*Housework0.338\*0.269\*Preparing meals0.281\*0.195Laundry0.307\*0.291\*Short-distance out0.1120.342\*Access to transportation0.2840.349\*Shopping0.397\*0.328\*Managing money0.307\*0.276\*Using telephone0.352\*0.299\*Taking medicine0.1560.149Total0.394\*0.374\*NRS0.743\*\*p\<0.05. K-IADL: Korean Instrumental Activities of Daily Living; QOS: Quality of Sleep; NRS: Numeric Rating Scale. shows the correlations among the participants' capacities of daily activities, pain, and sleep quality ([Table 2](#tbl_002){ref-type="table"}). If we look into the correlation between the instrumental activities of daily living and the sleep quality of the participants, there was a statistically significant correlation (p\<0.05) between grooming, housework, preparing meals, laundry, shopping, managing money, using a telephone and the total score, and there was no significant correlation between items such as short-distance outings, access to transportation and taking medicine. As an analysis of the instrumental activities of daily living and the degree of pain of the participants, a significant correlation was shown in all items with the exception of items such as preparing meals and taking medicine (p\<0.05).

DISCUSSION {#s4}
==========

This study examined the correlations among the variables by measuring the sleep quality, pain level, and IADL of outpatients with chronic stroke. The findings confirmed significant correlations between the sleep quality and pain level of participants with most components of the K-IADL, showing similar results to previous studies that reported high dependence in daily living was correlated with a long sleeping time during day and less sleeping time at night, and that frequent waking during sleep had a negative impact on the capacity for daily activities[@r16]^)^. A study reported the possibly negative impact of bad sleep quality on the psychological, physiological, physical, and cognitive functions and functional recovery, which is in line with this study's findings on the significant correlations among the capacities of IADL and sleep quality of outpatients with chronic stroke[@r11]^)^. And, in the result of this study, it was shown that there was a significant correlation (p\<0.05) with the quality of sleep in items such as grooming, housework, preparing meals, laundry, shopping, managing money, using the telephone, etc., which relatively require the physical ability of the participants, whereas there was no significant correlation (p\<0.05) with the quality of sleep in items such as short-distance outings, access to transportation, and taking medicine, where the nature of the item means that the use of assistive devices is the major part for activity or the use of the non-impaired side is relatively not needed. This is consistent with the results that have been reported in the preceding studies that investigated the correlation between basic daily activities and sleep quality of patients with stroke where no correlation was found in the items that could be easily compensated by the non-impaired side, while there was significant correlation in the activities requiring relatively more functions of the impaired side[@r17]^)^. This study showed a significant correlation between pain and capacities of IADL, which is consistent with the research findings that mentioned a high pain level resulting in limited and passive ability to perform daily activities[@r18]^)^. The findings of this study describe significant correlations among the sleep quality, pain level, and IADL of chronic stroke patients, suggesting the importance of individual intervention and observation on pain levels and sleep quality affecting IADL in order to encourage and improve the participation of outpatients with chronic stroke in their local communities. A limitation of this study is that it is difficult to generalize the results of the research due to the limited number of participants, and the limited regions and institutions involved. In addition, because it is a cross-sectional study, it cannot observe the changes varying on variables over time. In addition, motor paralysis, sensory deficit, region of stroke, area of pain, and types of pain were not investigated in this study. Future studies should address these limitations.
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